This case study investigates the conservation recognizing KNP services also demonstrated more ecologically sustainable wood extraction methods. These attitudes of two ethnic groups, horticulturalist Pimbwe and agropastoralist Sukuma, living around Katavi results suggest that while attitudinal studies seem to be a logical step towards making informed decisions about National Park (KNP) in western Tanzania, East Africa. Specifically, interest in degazetting KNP was examined the eCectiveness of protected area outreach, relating such outreach to behavioural changes in resource use (as a reflection of attitude towards the Park) relative to type and extent of KNP outreach, wildlife-related prob-through attitudinal assessment is a greater challenge, requiring a clear understanding of the relative influence lems, household wealth and residency status. Reported attitudes were then related to fuelwood extraction of socioeconomic and cultural factors. patterns. Attitudinal surveys showed that a lack of KNP outreach (i.e. village-level services and visits by KNP Keywords Attitudes, community conservation, fuelwood, Katavi National Park, protected area outreach, staC ) and increased land wealth and shorter residency time were associated with increased interest in seeing Tanzania. KNP degazetted. However, after controlling for ethnicity only recognition of village-level Park services was still This paper contains supplementary material that can only be found online at http://journals.cambridge.org associated with positive attitudes towards KNP. People of the resource use interests of local populations, which
Introduction
is critical to eCective integrative conservation (Gibson & Incorporating local communities into conservation Marks, 1995; Noss, 1997; Hackel, 1999; Songorwa, 1999 ; activities is an alternative to the more traditional Newmark & Hough, 2000) . exclusionary 'fences and fines' approach to protecting Focusing on this need to better understand resource use biological diversity (Kiss, 1990; Wells et al., 1992; Western interests, numerous studies have employed surveys to & Wright, 1994; Alpert, 1996; Hulme & Murphree characterize community attitudes towards conservation 1999 , 2001 . Implementing such initiatives has become and identify factors associated with increased commitso commonplace in the last decade that they are now ment to conservation eCorts (Table 1 ). The supposition considered mainstream conservation practice (Inamdar was that resource use variation would be reflected in et al., 1999) , and touted as the impetus of 'new conpeople's attitudes towards conservation (Infield, 1988 ; servation' (Hulme & Murphree, 1999) . However, as these Gibson & Marks, 1995; Songorwa, 1999;  Newmark & initiatives become more common, so does the scrutiny Hough, 2000) , and that careful assessment of attitudes of their logic and eCectiveness (Adams & Hulme, 2001;  could serve to guide eCective community conservation Kothari, 2001; Western, 2001) . Severe critics argue that initiatives (Parry & Campbell, 1992 ; Fiallo & Jacobson, community conservation initiatives are fundamentally 1995; Infield & Namara, 2001) . Infield & Namara (2001) flawed because economic aspirations of rural popuwent as far as to suggest that attitudes can be useful lations are incompatible with sustainable resource use surrogates for behaviour in situations where assessing (Oates, 1995 (Oates, , 1999 Barrett & Arcese, 1995 . More behavioural changes is diBcult. Yet of the 18 studies moderate criticism focuses on a lack of understanding identified in Table 1 only Abbot et al. (2001) and Adams & Infield (2001) attitudes to community conservation initiatives, the authors were careful to note that circumstances leading Table 1 Studies of community attitudes towards conservation eCorts, and the factors that are associated with an increased commitment to conservation-oriented resource management.
Main factor(s) influencing conservation attitudes Association(s) between attitudes and
Reference Geographic location
General conclusion(s)
[direction of influence]
individual-level behaviour patterns Infield, 1988 Umfolozi/Hluhluwe/ Community-level support for Increased household benefits from UCGR [+ve] No examination of association, but reported These eCorts notwithstanding, important questions wood as their sole energy source for cooking and heating, wood resources in the immediate surroundings of KNP remain concerning the circumstances under which conservation attitudes reflect resource use patterns.
are subject to heavy extraction rates. This combination of great biological diversity, dependence on local wood These include determining the relative eCects of socioeconomic and cultural factors on outreach recognition resources for subsistence use, and encroaching human populations makes the assessment of human impact and associated attitudes, and how attitudes are manifested in resource utilization. To address these questions in this area a high-priority conservation issue (Caro, 1999a, b) . this case study explored the relationship between attitudes and wood-use practices in three communities living adjacent to Katavi National Park (KNP), Tanzania.
Study system I investigated associations between a desire to see KNP degazetted, as a reflection of attitude towards the Park,
This study was conducted in the villages of Kibaoni, Manga and Mirumba, situated 9.0, 10.5, and 8.5 km and (i) recognition of Park services and staC visits, (ii) exposure to wildlife-related problems, and (iii) house-respectively from the southern border of KNP (Fig. 1) . The populations of these villages are largely com-hold socioeconomic status. The relationship between attitudes towards KNP and household wood-use was prised of two ethnic groups, the Pimbwe and Sukuma. While the Pimbwe and Sukuma live in close proximity then examined to determine how well attitudes reflected behaviours. The following prediction was made: if con-to each other and interact on a daily basis, they are two culturally distinct ethnic groups (Willis, 1966 While management eCorts centre on protecting the collection, research protocols and draft survey forms were reviewed and approved by the Committee on the Park's large mammal fauna, KNP also provides a unique opportunity to conserve large tracts of intact miombo Use of Human Subjects, University of California, Davis, USA, and permission to conduct the research in Tanzania woodland, an increasingly threatened habitat (Rodgers, 1996) . However, human presence in the area is expand-was granted by oBcials at the Tanzania Commission for Science and Technology. Eighty households (40 per ing; there has been a 5.7% per annum growth rate in the Rukwa region over the past 30 years (Tanzania, ethnic group) in each village were randomly chosen from lists generated through meetings with village 1991). Consequently, with all households relying on oBcials, and served as representative subset for each a list of pre-identified material assets (bicycle, bicycle pump, plough, axe, radio, wrist watch and flashlight) village. This large sample was chosen to ensure adequate power in subsequent analyses (Kirk, 1995) .
owned by each household was compiled to generate a wealth score based on the relative value of each asset During June-November 1999 structured interviews, using both closed and open-ended questions relating to as a function of its scarcity (Morris et al., 1999) . During June-November 2000 individuals were residency, land ownership, and wood use (Appendix 1) were conducted in each household. This survey served followed as they searched for fuelwood. This was done for a subset of 72 households (12 households per ethnic to quantify household wood-use, and identify factors influencing patterns of wood-use. In addition, the group per village). One purpose of this was to record the condition of trees from which wood was collected, number of individuals per household was recorded, and in order to qualify extraction methods; collecting live but should be reduced in size (n=4) Respondents in the 2001 interviews were also asked Socioeconomic status and community attitudes about the type and extent of wildlife-related problems. Sixty-two percent (n=125; Pimbwe=66, Sukuma=59)
Among surveyed households, variation in material wealth was not significantly associated with interest in seeing said they had experienced some form of wildlife-related problem, while 38% (n=76; Pimbwe=40, Sukuma=36) KNP degazetted (n=188, Mann-Whitney U=4112.5, P=0.439), although land ownership was (n=188, Mann-said they had not; crop destruction was cited as the main problem. There was no association between ethnicity Whitney U = 3362.5, P = 0.005). Households owning greater amounts of land were more likely to express an and wildlife-related problems (x2 = 0.076, d.f. = 1, P=0.783), nor between wildlife-related problems and interest in seeing KNP degazetted. Length of residency was also associated with attitude towards KNP (n=188, less likely to recognize KNP visits to their villages. As predicted, Sukuma should therefore exhibit less con-Mann-Whitney U=3208.5, P=0.001), with short-term residents more likely to express an interest seeing KNP servative resource use behaviours. Sukuma households did fell live trees and/or collect live branches more degazetted. However, both greater land ownership and shorter residency times are characteristic of the Sukuma, frequently than Pimbwe (x2=23.586, d.f.=1, P<0.001); 79% of Sukuma exhibited such behaviour compared whose generally more negative attitudes towards KNP have already been identified. Thus, to identify the to only 15% of Pimbwe. Alternatively, respondents recognizing KNP services, and therefore more likely to relative eCects of these factors as well as the previously identified eCects of outreach factors on community express disinterest in seeing KNP degazetted (Table 6) , came from households significantly more likely to attitudes, ethnicity must be considered.
collect dead fallen branches, or collect from dead trees (x2=10.245, d.f.=1, P=0.001; Table 7) . This association Explanatory model of attitudes towards Katavi held even when controlling for ethnicity (Wald x2=6.076, National Park d.f.=1, P=0.014). To test whether the relative eCects of outreach and socioeconomic factors on attitude towards KNP fall away after controlling for ethnicity, and to determine Discussion the explanatory power of KNP outreach and household socioeconomic factors on attitudes towards KNP, KNP outreach had a strong positive association with attitudes towards the Park; both recognition of KNP an explanatory model using logistic regression was generated. The model explained 68% of the variation in services and recognition of visits by KNP staC were clearly associated with a disinterest in seeing KNP respondents' interest in seeing KNP degazetted. Of all variables and interactions included in the model, only degazetted, but were greatly influenced by ethnicity. While these findings corroborate those from similar recognition of some form of KNP outreach service(s) had significant explanatory power (P<0.001; Table 6 ). studies, namely that protected area outreach seems pivotal in shaping positive conservation attitudes, they The model estimated the odds of expressing interest in seeing KNP degazetted to be 99% higher for respondents also demonstrate that recognition of outreach can vary greatly within communities. not recognizing some form of outreach service.
The data also support the prediction that positive conservation attitudes are reflected in more conservation-Associations between attitudes and resource use oriented behaviours. However, the value of this finding must be qualified by recognizing potential limitations, Compared with the Pimbwe, Sukuma respondents were more likely to express an interest in seeing KNP namely identifying wood use as a manifestation of conservation attitude; residents may not think of local degazetted, less likely to recognize KNP services, and Table 6 Binomial logistic regression model of ethnicity, KNP outreach, demographic and socio-economic variables, and interaction terms with ethnicity, that influence an individual's interest in seeing Katavi National Park degazetted (n=188, d.f.=12, −2 log likelihood=127.25). The direction of each binomial factor is indicated in parenthesis, with the sign of the coeBcients showing whether the value is positive or negative. wood use, collected outside KNP, in the same domain form of resource protection as a service provided by KNP. However, the type of service recognized varied as they do KNP itself. This supposition, however, ignores the complex nature of socioecological systems considerably along ethnic lines with more Pimbwe recognizing village-based services, and more Sukuma in rural society. Residents of the Rukwa Valley, like those of all rural African communities, are intimately recognizing resource protection services (Table 3) . Also, while recognition of KNP staC visits was associated with tied to their environment, and a national park in the immediate area represents lost opportunities on many a positive attitude towards KNP, 54% of respondents said that KNP staC visited their village for personal reasons fronts, including wood extraction. This is coupled with the fact that the behaviour measured, namely extract ( Table 4 ). The figure increases to 70% when the response ''no idea why they visited'' is included. This lends dead versus live wood, reflects a conscious choice and therefore is more reflective of conservation eCort. support to the argument that visits by protected area staC do not always have to be in an oBcial capacity in Attitudes towards a protected area are shaped by individual and community perceptions, which are order to be influential, and that even informal visits can have positive impacts on community perceptions about aCected by type and degree of interaction between community members and protected area staC (Newmark protected areas and their staC (Newmark et al., 1993) . That Pimbwe and Sukuma varied significantly in their et al., 1993; Fiallo & Jacobson, 1995; Ite, 1996) . Providing village-level services (e.g. school, health, and/or water recognition of both village-level services and KNP staC visits is most likely a direct result of settlement patterns, services) is one way managers hope to demonstrate the value of a protected area to local communities; the and indirectly related to cultural diCerences. Pimbwe households are tightly clustered and situated close to presence or absence of such services often influences community attitudes (Ite, 1996; Mehta & Kellert, 1998;  the main road passing through the villages. Sukuma households lie much further from the village centre, Songorwa, 1999; Infield & Namara, 2001) . Local residents may also express positive attitudes towards a protected often at distances >5 km. This settlement pattern makes interacting with KNP staC, and thus recognizing staC area while having negative attitudes towards protected area staC (Infield, 1988; Parry & Campbell, 1992;  visits, much more likely for Pimbwe than Sukuma, with the probable result of improved relations between the Newmark et al ., 1993; Nepal & Weber, 1995) . Such negative attitudes can be reinforced as a result of pre-Pimbwe and KNP staC (see Hough, 1988) . Also, Sukuma households are somewhat autonomous; their economies, vious confrontational encounters with protected area staC and/or a perceived lack of respect for community which revolve around keeping cattle and large-scale cultivation, produce complex interdependencies among concerns. Increased personal contact, carried out in good faith, therefore becomes critical to the development of Sukuma households. As a result, they interact much more with each other than with the more centrally understanding and trust between protected area staC and local residents (Hough, 1988) .
located Pimbwe, and are thus less likely to recognize KNP outreach oriented towards centralized village In the study villages both village-level services and visits by KNP staC were important in shaping com-services.
That reports of wildlife-related crop damage, although munity attitudes. However, the manner in which these outreach eCorts were recognized, and the degree to common in the study area, were not associated with attitudes towards KNP may result from the animal which recognition was influenced by ethnicity deserves consideration. While the most commonly recognized species commonly identified as causing crop damage. Of those species identified, elephants Loxodonta africana, outreach services related to tangible benefits, benefits relating to resource protection were also commonly warthogs Phacochoerus aethiopicus and vervet monkeys Cercopithecus aethiops (C. Holmes, unpub. data), only reported ( are more likely to associate these commonly occurring 
